Organization and regulation of the human rasGAP gene.
ras GTPase activating protein (rasGAP) is highly conserved among mammalian species and is required for normal cardiovascular system development. Expression of this protein exhibits both quantitative and qualitative variability among tissues. Using a combination of DNA sequencing and database analyses, we have determined that the human rasGAP gene spans 122 kb and is composed of 25 exons; the size of each intron and the intron/exon junctions also have been elucidated. With one exception, all intron/exon boundaries conform to the GT/AG rule; the splice donor site of intron 3 is GC/AG. Results of RNA ligase mediated rapid amplification of cDNA ends followed by sequence determination indicate that the transcription start point (TSP) is approximately 588 bp upstream from the translational start site and is uninterrupted by introns; this extremely long 5' untranslated region is continuous with the first coding exon. Analysis of 1 kb of sequence upstream of the TSP did not identify any of the typical promoter elements (TATA or CAAT boxes). Sequential deletions of this 1 kb region followed by secreted alkaline phosphatase reporter gene analysis revealed that transcription is supported by this region of the rasGAP gene. Because the highest efficiency is demonstrated by a 213 bp sequence just upstream from the TSP (-786 to -584), this region is identified as containing the rasGAP minimal promoter. Sequence analysis of this 213 bp sequence shows few candidate sites for transcription factor binding. A 406 bp fragment surrounding the TSP exhibits characteristics of a CpG island (68% C+G; observed/expected ratio of CpG=0.95). RapidScan analysis revealed that high levels of rasGAP transcript are present in placenta and testis, but transcript is not detectable in kidney and intestinal tract. These data suggest that rasGAP transcription is regulated by an atypical mechanism capable of producing quantitative variability among tissue types.